Among the many challenges facing Kenya today is the menace of natural disasters, which have become a perennial problem affecting the country. Disasters cause suffering to communities and economic losses to the country. Projections indicate that Natural Disasters will not only increase in frequency but will also be more severe. Disasters are caused by a myriad of both natural and human factors. Ninety percent (90%) of all natural disasters worldwide are caused by weather related natural hazards, with different regions of the world being more vulnerable to certain types of natural disasters than others. Africa, and more specifically Kenya, is more vulnerable to hydro-meteorological disasters, among the most prevalent of which are drought, floods and landslides. The study sought to investigate the strategies being taken in disaster risk management at policy level, with mounting evidence that the problem of natural disasters is set to worsen. It also investigated how the management of a cross-cutting service like disaster risk management can be carried out in an effective and efficient manner. Thirdly, the study examined the measures that are necessary to mitigate natural disasters, in order to ensure public safety. The research was carried out in the form of a survey of the public sector institutions responsible for Natural Disaster Risk Management at policy formulation and implementation levels. It established that different institutions implemented their disaster risk management strategies independently with minimal coordination among them. The net effect is a reduction in the overall efficiency and effectiveness of disaster risk management as a function. The study concludes that there is need to reorganize the natural disaster risk management structure in the country, in order to enable the responsible institutions deliver their mandate in a more efficient manner that satisfies all their stakeholders. In this respect, the research gives recommendations on ways to improve the disaster Risk Management function.
Introduction
Among the many challenges facing the Public Sector in Kenya today is the problem of Natural Disaster Risk Management. Natural disasters have become a perennial problem affecting the country, occasioning suffering to communities and economic losses to the country. Projections of the climate change impacts indicate that Natural Disasters will not only increase in frequency, they are also likely to be more severe (ADRC,2004; Wahlström, M., 2009 ). This study sought to address itself to the challenges of strategies applied in natural disaster risk management in the public sector.
Natural Disasters
The United Nations International Strategy for Disaster Reduction (UNISDR, 2009) defines disaster as a serious disruption of the functioning of a community or a society involving widespread human, material, economic or environmental losses and impacts, which exceeds the ability of the affected community or society to cope using its own resources. Disasters are caused by a myriad of both natural and man-made factors, which can act either in isolation or in combination to cause different levels of severity of the particular disaster (KMD, 2002) . There are two generic categories of disasters namely: natural disasters and technological disasters. Natural disasters can further be categorized as geo-physical: earthquakes, volcanic eruptions, dry mass movement; hydrometeorological : windstorms , fl oods , extreme temperatures, droughts, and rain-induced landslides; biological: epidemics, insect infestation and animal stampede; and extra-terrestrial: meteorit and asteorit (ADRC, 2007; Below, R. et al 2009) .
Different regions of the world are more vulnerable to certain types of natural disasters than others. Africa is more vulnerable to hydro-meteorological disasters (ADRC, 2007) . This is in agreement with KMD (2002) observation that extreme weather and climate events influence the entire economy of the country with droughts and floods having the highest adverse effects on the economy. The International Federation of Red Cross and Red Crescent Societies (IFRC, 2005) reports that weather related natural hazards have been the cause of 90% of natural disasters worldwide. Here in Kenya, the Kenya Meteorological Department (2002) states that over 70% of natural disasters are related to adverse weather and extreme climate events. Statistics have indicated an increasing trend in the occurrence of natural disasters due to various factors such as global climate change, environmental and Ecological imbalances, increasing population density, ad hoc urbanization, deforestation and desertification (ADRC, 2006) . The World Meteorological Organization (2003) observes that during the 20 th century, the population of the planet approximately quadrupled, with much of the expansion being concentrated in the larger cities of the planet. As a result, an extreme weather event is likely to have a greater impact today than a similar event occurring only a decade ago.
Some of the projected effects of climate change are average global temperature rise, sea level rise, more acidity for oceans, more frequent heat extremes, heat waves, prolonged droughts followed or preceded by floods and heavy precipitation (Maarten van Aalst, 2005) ]. KMD (2002) further suggested that the negative impacts can be minimized if weather and climate information is factored into decision-making for the management of the associated disasters.
Disaster Risk Management falls in the category of public good services. As such, governments are expected to play a central role in the risk management of both natural and technological disasters, bringing on board the many other players in the private sector; Non-Governmental Organizations, Regional and international institutions, Community Based Organizations and the public by identifying and facilitating the implementation of their roles in an Integrated Disaster Risk Management (IDRM) process.
The Disaster Management Cycle
Disaster Management cycle, also known as Disaster Management Continuum, refers to the sequence of disaster management components mainly classified into four categories, namely Prediction and Early Warning, Assessment and Preparedness, Relief and Rehabilitation and Restoration and Reconstruction (Figure 1 ). The first two components constitute the events that take place before a disaster strike and classified as disaster Risk Management, while the latter two, which take place immediately following a disaster and later are classified as disaster crisis management. This paper addresses itself to Disaster Risk Management (DRM) and critically look at how the government institutions, being the main players at this stage, utilize the information and resources at their disposal in disaster mitigation measures as well as preparing themselves, other stakeholders and the general public in readiness for disasters 
Climate Change
Climate is a major driving factor for the majority of natural disasters which often affect most economic sectors in Kenya (KMD, 2002) . The projected effects of climate change are average global temperature rise, more frequent heat extremes, heat waves, prolonged droughts followed or preceded by floods (KMD, 2002; Van Aalst, 2006) . Van Aalst (2006) 
Objectives of the study
The overall objective of this study was to investigate the success of the strategies of Disaster Risk Management in the Public Sector in Kenya.
Specific objectives
This paper investigates the: 1. weather hazards that develop into disasters; 2. strategies put in place to address the problem of natural disasters;
3. level of policy harmonization of the Disaster Risk Management (DRM) process in the public sector; 4. the measures that should be taken to improve the situation.
Data and methods
The data used in this study was collected in August 2012, through the administration of a structured questionnaire which contained both open and closed questions. The respondents were the officers responsible for disaster policy formulation and implementation in the Ministries of State for Special Programmes, Agriculture, Public Health and Sanitation; National Disaster Operations Centre, Kenya Meteorological Service, National Drought Management Authority, and the IGAD Climate Prediction and Applications Centre (ICPAC). For the purpose of this study, the term 'Institution' is used to refer to these institutions in a generalized manner, except where reference to a specific institution is deemed necessary. The author also collected secondary data comprising of climatological records from the Kenya Meteorological Service. The data collected was analysed using the content analysis technique.
Result and discussion 2.1 Natural Disaster Risks that face the Public Sector in Kenya The study sought to determine the natural disaster risks that the public sector in Kenya deals with. In particular, the researcher sought from respondents the economic sectors that their disaster risk operations focused on, the frequency with which different disaster risks were encountered, t h e i r sources of disaster related information and the level of their interaction with other institutions and organizations in handling Disaster Risk Management operations. The findings of the study are presented in the subsequent sections. Figure 2 shows that all the respondents (100%)
indicated that dis as ter ris k management in their Institutions was geared towards national economy and food security; 91% to public safety and general public awareness; 82% towards environmental conservation; while 73% indicated public health. Public Security (55%), and protection of property (18%) received the least attention in this regard.
Frequency with which Institutions encounter different Disaster Risks
The study sought to establish how often the Institutions encountered different disaster risks. From a list of thirteen disasters, the respondents were asked to indicate, on a scale of 1-5, the frequency with which a specific disaster is encountered. 1-not at all, 2-'rarely, 3-sometimes, 4-frequently and 5-very frequently. Table 1 presents the results of this analysis. The results show that drought occurred with the highest frequency (mean score 3.17), followed by floods (mean score 2.97); landslides (mean score 2.51); forest fires (mean score 2.38); lightning/storms (mean score 2.31), and diseases/epidemics and pest infestations (mean score 2.25). On the other hand, volcanic eruptions, earth quakes, tsunamis, heat waves/cold spells and strong winds were rated low with mean scores of between 1.72 and 2.18. The study shows that there were no major variances in the responses except for lightning/storms, diseases/epidemics, volcanic eruptions and strong winds where standard deviations greater than 0.9 were registered. 
Sources of Early Warning Information for Impending Natural Disaster Events
The researcher sought to determine the sources from which the different Institutions got their Disaster Early Warning information, and how they rated them in terms of reliability. From a list of eight (8) sources given, respondents were asked to indicate the ones they got disaster early warning information from, and rate them on a five point scale ranging from 1-least important, 2-less important, 3-moderately important, 4-highly important, and 5-most important. The results of the study presented in Table 2 show that local forecasting/ early warning institutions are rated most important (mean score 3.34), followed by information generated from within the Institution (mean score, 3.24), electronic media (mean score 3.23), and the internet (mean score 2.97) in that order. The other sources considered less important were traditional sources (mean score 2.61); print media (mean score of 2.59), statistical references (mean score 2.54), religious prophecies (mean score of 1.53). The results show high variances in the responses in most of the categories. 
Interaction between Institutions and Stakeholders
This question sought to determine the level of interaction within the Institutions themselves, and between the Institutions and their stakeholders in Disaster Risk Management issues. Respondents were asked to indicate, from a list of five categories of stakeholders, the ones they interact with and the level of interaction. On a five point likert scale from '1 = least important' to '5 = very important', with the scores of 'least important' being taken to be equivalent to a mean score of 0 to 0.70; 'low importance' to be equivalent to a mean score of 0.71 to 1.40; 'moderately important' to be equivalent to a mean score of 1.41 to 2.10; 'highly important' to be equivalent to a mean score of 2.11 to 2.80; and 'most important' to be equivalent to a mean score of 2.81 or more, the respondents were asked to rate the level of interaction between their Institutions and each category of stakeholders. The results in Table 3 show that the relationships between the Institutions and all the stakeholders are rated highly (mean score between 2.97 and 3.37), all with a standard deviation of less than 1. 
Frequency of Production of Disaster Early Warnings
The results in Figure 3 show that 54.5% of the respondents receive the warnings on a weekly basis, 81.8% on a monthly basis, 90.9% on a seasonal basis and 18% on an annual basis. Significantly, 72.7% of the respondents reported receiving, or disseminating, disaster early warning information under 'others'. These may be situations where information is released on a daily basis, on an ad-hoc basis during emergencies and, as in the agriculture sector, situations where disaster early warnings are released on a decadal (10-day) basis
Strategies for Disaster Risk Management
The respondents were asked to indicate whether disaster risk management is a strategic issue in their Institutions, the disaster risk reduction and mitigation measures they adopted, the strategies taken by the Institutions, and the relationship between Head offices and the field offices in matters of disaster risk management. The findings are presented in the subsequent sections.
Inclusion of Disaster Risk Management in Strategic Plans
The question sought to determine whether Disaster Risk Management is included in the Institution's strategic plan, and hence whether it is a strategic issue or not in the institution. The findings, presented in Figure  4 , show that majority of the respondents (82%) indicated that disaster management is indeed included in their institution's strategic plans. 
Levels of Disaster Risk Management Function in Institutions
Respondents were asked at indicate the levels, from Section, Division/unit to Department, at which disaster issues were handled in their respective institutions. The results in Figure 5 show that according to 45% of the respondents, the institutions had fully fledged departments charged with the responsibilities of handling Disaster Risk Management issues. In 36% of the respondents, disaster issues were handled at the divisions/units levels in the Institutions, while the rest indicated that disasters are handled as they arise. This is an indication that most public Institutions studied do recognize the importance of disaster risk management and have therefore considered it necessary to address disaster issues on a full time basis. 
Disaster Risk Reduction and Mitigation Measures
The study sought to establish the disaster risk reduction and mitigation measures, ranging from physical planning, economic, management, societal to human capacity building measures, undertaken by the Institutions. The results in Figure 6 show that majority of the respondents (64%) indicated that their institutions take management measures to minimise disaster risks, while 55% of the respondents indicated that the institutions use societal and human capacity building measures. The others are physical and economic measures (18%), and provision of early warning information (9%). 
Strategic Decisions adopted by Institutions to Manage Natural Disasters
The study sought to establish the strategic decisions the institutions studied have been making in the management of natural disasters. From a list of fourteen decisions, the respondents were required to indicate the ones their institutions take. According to the results of the study presented in Figure 7 , majority of the respondents (82%) indicated that the institutions have used inter-institutional collaboration decisions. The results also show that 73% of the respondents indicated that the institutions used training decisions in managing disasters, while 45% of the respondents indicated that the institutions used capacity expansion decisions, longterm perf ormance decis ions , centralis ation/ decentralisation decisions, budget decisions and number of staff decisions. It may also be noted that little importance is attached to future orientation decisions (36%), outsourcing, and change management decisions (27%), Organizational scope, and divestment decisions (18%), and vertical integration, and business environment decisions (9%).
Orga niza tional scope decisions 18

Divestment decisions 18
Vertica l integration decisions 9
Inter-Institutional collaboration decisions 82
Capacity expansion decisions 45
Outsourcing decisions 27 Table 4 show that majority of the respondents (55%) indicated that issuing early warnings was the responsibility of both the head office and the regional offices. The results further show that 55% of the respondents indicated that it was the duty of both the head office and the regional office to provide coordination of various disaster activities. However, 36% of the respondents indicated that it was the responsibility of the regional offices to coordinate the disaster activities. The results show that according to 45% of the respondents, the preparation of contingency plans was the responsibility of both the Head Office and the regional offices. Most of the respondents (45%) believed that the disbursement of funds was the responsibility of the head office. According to 73% of the respondents, the assessment of the preparedness was the responsibility of both the head and regional offices. The results show that while most of the activities are shared between the head office and the regional offices, there is clear indication of concentration of disbursement of funds at the Head office in a number of Institutions. 
Challenges faced by Public Sector in strategic decision making in Relation to Natural Disaster Risk Management
In this section, the study sought to establish the challenges faced by the public sector in strategic decision making in relation to natural disaster risk management. The respondents were asked to provide information on the effect of various challenges to the management of disaster risk, and the factors that contribute to disasters severely affecting the country, despite early warning information being provided to the institutions concerned. The findings are presented in the following sections.
Challenges Facing Effective Management of Natural Disasters
From a list of nine (9) selected challenges, the respondents were asked to state the extent to which each challenge affected the effective management of natural disasters. They were asked to indicate, on a scale of 1-5, the frequency with which a specific disaster is encountered in which 1 represents 'no effect', 2-little extent, 3-moderate extent; 4-considerate; and 5-great extent. The results in Table 5 show that respondents considered lack of appropriate technologies (mean score of 3.10) and limited financial resources (mean scores 2.97) among the highest challenges hindering the effective management of natural disaster in their Institutions. The respondents also indicated that bureaucratic red tape (mean score of 2.78), short notice of impending disasters (mean score of 2.51) and staff shortage (mean score of 2.31) affected, to a large extent, the effective management of natural disasters. Others are lack of qualified staff, poor coordination, cultural beliefs, and limited cooperation with mean scores of between 1.65 and 2.25. 
Factors Contributing to high severity of Natural Disasters
The study sought to establish the factors that contribute to natural disasters severely affecting the country despite the issuance of early warnings on routine basis. On a scale of 1-5 in which 1 represents 'no effect'; 2-little extent; 3-moderate extent; 4-large extent and 5-great extent, the respondents were asked to indicate the extent to which the accuracy of warning systems, clarity of disaster forecasts, preparation by concerned institutions, assessment of disasters, seriousness with disaster warnings are taken, value attached to early warnings, ignorance and poverty contribute to natural disasters severely affecting the country. The results presented in Table 6 show that respondents attributed the highest factor contributing to severity of natural disasters in the country to potential victims not taking the warnings seriously (mean score of 3.42), poverty (mean score 3.10), little value attached to early warnings (mean score of 3.05), poor preparations by the concerned institutions, and general ignorance by the public (mean score of 2.98). The severity of natural disaster impacts was also blamed to a reasonable extent, on poor assessment of disasters ((mean score 2.47), and inaccurate early warning systems and unclear disaster forecasts (mean score 2.18). decisions to manage disaster risks and, to a lesser extent, capacity expansion, long-term performance, budget, number of staff, and centralization/ decentralization decisions. Less than 30 percent of the institutions studied adopted organizational scope, investment/divestment, vertical integration, outsourcing, change management, and external business environment decisions. The latter category of strategic decisions is aimed at, among others, ensuring increased profit, or saving money for the organization. This brings out the main objectives of public institutions, which is operational efficiency and certain types of effective performance.
The study established further that among the challenges the respondents considered most confronting them in their effective management of disaster risks are lack of appropriate technologies, limited financial resources and bureaucratic red tape. All these challenges are outside the scope of the respective managements and may not be a d d r e s s e d without the intervention of higher authorities. This can be attributed to the fact the management and planning of public sector institutions are more sensitive to political influences as opposed to market conditions.
Summary of findings 3.1 Natural Disaster Risks that face Public Sector in Kenya
The results of the study revealed that among the natural disasters, hydro-meteorological disasters are experienced with highest frequency. They also found out that all the institutions studied focused on national economy and food security, while most institutions also took public safety, general public awareness, public health and environmental conservation seriously. Most institutions consider local forecasting/early warning institutions, and internally generated information, important sources of disaster risk information. Internet and the electronic media are also relied upon albeit to a lesser extent. The print media did not feature much, possibly because of its limited reach. Statistical references, traditional sources and religious prophecies are ranked low, probably due to their limited reach and subjectivity. The results showed that the relationships between the institutions and all the other stakeholders were rated highly. They also revealed that the frequency of dissemination of warnings varied from institution to institution, but most Institutions received monthly and seasonal warnings more regularly, which can be attributed to the fact that hydrometeorological disasters are caused by weather related hazards, which are associated with inter-seasonal weather changes.
The results of the study showed that most of the institutions studied have embedded disaster risk management in their strategic plans. While a large number of Institutions had fully fledged departments charged with the responsibility of handling disaster issues, a few of them handled them at lower levels or on an ad-hoc basis. The majority of the Institutions use management measures to minimise disaster risks, like societal and human capacity building. While most of the natural disaster management responsibilities are shared between the head office and the regional offices, there is a marked difference when it comes to decision making on financial disbursement which is mainly concentrated at the Head Offices.
The results further revealed that most Institutions considered funding for disaster management insufficient which, combined with shortage of appropriate technology, negatively influenced the Institutions' effectiveness in managing natural disasters. The short notice of impending disasters, bureaucratic red tape, and staff shortage also affected, to a large extent, the effective management of natural disasters. The results showed that to a large extent, the increased vulnerability to natural disasters in the country was attributed to poor preparations by the concerned institutions; potential victims not taking serious the early warnings; apathy; and low value accorded to disaster early warnings.
Conclusions of the Study
Emanating from the research findings of the study, it can be concluded that the country should focus on putting in place systems and infrastructure for handling hydrometeorological disasters as a long term strategy. Strategy formulation and implementation are crucial for the effective management of natural disaster risks. There is also need to have the process carried out in a more harmonized manner in order to make it more effective as well as improve its overall efficiency.
